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ASSEMBLY AND METHOD FOR CONNECTING 
ELECTRICAL MEDICAL COMPONENTS 

BACKGROUND 

[0001] This invention relates to medical systems and 

medical devices, and more specifically to an assembly and 
method for connecting two electrical devices used in an 
operating room or other medical environment. 
[0002] Medical procedures such as surgeries have many 

requirements that do not exist in other applications. As 
powered surgical instruments are introduced into medical 
procedures, these requirements must be considered. For 
example, many medical procedures utilize electrically operated 
systems, such as hand held tools, that are~ connected by a cable 
assembly to a control console that includes a power supply for 
the tool. During operation of these systems, very low 
frequency electrical noise is often generated which can 
interfere with other electrical equipment, such as nerve 
monitoring equipment, etc., that also may be used in the 
procedures. 

[0003] Attempts to combat this problem include reducing the 

isolating rating of the system, or using a relatively large and 
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heavy isolation transformer power supply in the control 
console. However, both of these solutions are less than 
optimum. 

[0004] Therefore, what is needed is a system of the above 

type that does not generate electrical noise that interferes 
with other equipment, yet does not involve a reduced isolation 
rating or a relatively large and heavy power supply. 

SUMMARY 

[0005] A system and method for connecting two electrical 

components used in an operating room is provided. In one 
embodiment, an assembly connecting between two electrical 
components such as an electric console and an electrical 
surgical instrument is provided. The assembly comprising at 
least one electrical conductor electrically connected between 
the two components for establishing an electrical current path 
between the two components, and an electrical conductive shield 
extending around at least a portion of the conductor for , 
establishing an additional path for transmitting any electrical 
noise generated during the operation of the components. 
[0006] In another embodiment, a method for connecting 

between an electrical surgical instrument ( first component) and 
an electrical power supply (second component) is provided. The 
method comprises establishing an electrical. current path 
between the instrument and the supply, and establishing an 
additional path for transmitting any electrical noise generated 
during the operation of the components. 

[0007] In yet another embodiments, an operating room 

assembly for connecting between two electrical components used 
in a surgical environment is provided. The assembly comprises 
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means for establishing an electrical current path between the 
1 components, and means for establishing an estrone path 
f or transmitting any electrical noise generated durmg.the 
operation of the components. 

[0008) one advantage of one or .ore of the present 

mbodiments is that an electrical surgical system is proved 
tha t does not generate electrical noise that interferes wrth 
other equipment, yet does not involve a reduced rsolatron 
rating or a relatively large and heavy power supply. 

"on Additional advantages will be apparent updn revrew 

of the attached drawings and the following detailed 
description. .; It is understood, however, that several 
embodiments are disclosed and not all embodiment wrll benefrt 

from the same advantages. 



BRIEF DESCRIPTION OF THE DRAWINGS 

SlO,- Pig- - - • -oc k diagram of an operating ^ 
wh ich one or more embodiments of the present rnventron can be 

Tooiir ; ri,. lb is an elevational view of an embodiment of 

the invention. ,..,.1 
• t0 0121 - Fig. 2 is an enlarged transverse 
view taken along the line 2-2 of Fig. lb. . 

[0 013] Fig. 3 is an enlarged.longitudinal cross sectxonal 

view of a component/of the embodiment of Fig. lb. 
E00143 Fig. 4 is an enlarged transverse cross sectxonal 

view taken along the lines 4-4 of Fig. lb. 



DETAILED DESCRIPTION 
r00151 Referring 

Ural 4 refers, in general, to an operating room in whrch one 



(0015, Referring to rig. la of the drawings, the reference 
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* ^ oresent invention can be employed. 

The operating room u rl, ... . « ^ ^ the 

to a power supply -8 » ^ ^ ^ burr £or 

surgical instrument 6 .ay be g ^ fc 

cutting- removing bone J y 10 

an electrically control console, ^ ^ 
electrically and/or physically connects the powe 

instrument. Utility for various 

applications xn which " 

i. Arthroscopy - Orthopaedic; Soft Tissue; • 

, End oscopic - ^ Z7 ^ Z: Z'ZZ, 

rrrrr : — , £ - ^ 

SDine, and Otology; . 
" 5 Cardio Thoracic -Small Bone Sub-Segment 
' L arge Bone - Total Joint and Trauma; and 
Dental and other applications. ■ _ 

ir-i rr lb two connectors cm 
[00M1 Keferrmg to Frg- lb. ^ £Qr 

. Q j 4- 0 t he respective ends of the caox 
ireltingrthe console e -and to ^ the 

respectively, -t transmitting t e trrcal ^ ^ 

console- to. the instrument. Two tap endsof 
around the termination points — een the respe 

th e cable assembly 10 and the -^ ^Zor. for providing 
connected to. or interlocked with, the 
stress relief, in a —ional manner ^ 

100181 ^ I 2 1. - 2 0C each consisting o £ an 

of three inner cables 20a, , n , ula ting sheath. An 

electrical conductor surrounded by an rnsulatrng 
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isolating sheath 22, fabricated fro. a dielectrrc material, 
extends around the cables 20a, 20b and 20o, and a Warded 
shield 24, fabricated from an electrical oondnctrve material, 
extends around the sheath 22. An isolating sheath 26 
tabricated from a dielectric material, extends around the 
shield 24 and an outer insulating .acxet 26 extends around te 
sheath 26. Three angularly-spaced, elongated frllers 
and 30C each fabricated from a dielectric material, extend 
between the cables 20a, 20b and 20c, and the inner surface of 
the sheath 22. 

ib) is conventional, ana as 
[0019] The connector 14 (Fig. ID) 

such, is adapted to connect to the hand held i»tn-*^ 
conventional manner and to receive the 

cable assembly 10 in a manner so that the corresponds ends 
the conductors of the cables 20a, 20b, and 20c <Frg 2 are ^ ^ 
connected to proper terminals, or the liKe. on the . instrument 
to permit the electrical power from the console to be ^ 
transmitted to the instrument 6 to drive it. To P—^.. 
connections, the end portions of the shield 24. the sheath 
and the jacxet 28 are stripped off the corresponding end 
portions of the conductors 20a. 20b and 20c. It rs noted that 
he new end portion of the shield 24 that is formed as a result 
of this stripping is not connected to the connector 14 or 

the instrument 6. „ consists 

o -.^^ a 7 hP connector 12 consists 
[00201 As shown in Figs. 3 and 4 , the conne 

of two housings 34 and 36 each having a substantially circular 
cross section and each defining a bore. The housing 34 
fabricated from a molded insulative material and the 
is fabricated from a metallic material. . 
[0021 ] A connector, or terminal, 36 is provrded xn the 

housing 34 and has a body portion 36a having a stepped outer 
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diameter, and a pin portion 36 extending from one end of the 

Id, portion, The body portion 36a extend, in a bore formed in 
the housing 34b and the pin portion 36b projects from the 
bore A portion of a barrel 38 extends between an outer . 
pore, n v corresponding 
surface portion of the body portron 36a, and 
inner surface of the housing 34 defining the above bore 
portion of the barrel 38 projects from the housing 34 and 
Lrounds the pin portion 36b of the terminal 36 rn a spaced 
relationship. It is understood that a complementary socket is 

provi ded on the control console that receives the pin portion 
6 b of the terminal 36 and the barrel 38. and that the latter 

socket is connected to ground in a conventional manner. 

reasons to be described. 

[002 2, R bridge member 40 is embedded in the material of 

Z housing 34 and is fabricated from an electrical conductive 
material, such as metal. An outer surface portron of the 
bridge member 40 is in intimate contact with the other end of 
theb ody portion 36a of the tergal 36. ^ 
[0023] Another portion or me cnuy 

fr om the housing 34 and contacts the outer surface of an 
adapter bushing 42 that is fabricated from a dielectric 
material. One end portion of the housing 35 is rn threaded 

r with one end portion of bushing 42, and the housing 
engagement with one end p ... (ab ricated 
35 defines a bore that receives a terminal block f 
from a dielectric material. Three spaced pin connectors 46a 
46c extend through the terminal .block 44 with the tespectr 
ends of each pin projecting from the terminal block. The 
end portion of the housing 35 surrounds the corresponding 
projecting end portions of the pin connectors 46a-46c to form a 
connecter that is connected to a complementary socket in the 
control console- 
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,00241 One end portion of a tubular housing SO is in 

breaded engagement with t h e other end portion of the bushing 
42 and the other end portion of the housing is 

cn -i = fahrirated from an electrical 
the boot 16. The housing 50 is fabricated 

conductive material, such as metal. hootl6 
rrv, , ah l P assembly 10 extends through the boot 16 
r0025] The cable assembly , 

and the housing 50 and the sheaths 22 and 26. the shield 24 
and the Jacket 28 are stripped fro ra that portron of the cable 
assembly 10 extending through the housing .0 and a portion of 
the boot 16. The stripping is such that the exposed end 

ortions of the cables 20a-20c are longer than the expo e end 
portion of the shield 24. The exposed end portrons of the 
cables 20a-20c extend though the bores in the boot 16, 
h ou ing .0 and the housing 35, and the exposed.end portron o 
the shield 24 extends over the corresponding outer surface 
th e housing 50. The respective ends of the .cables .20a 7*<^J™ . 
connected to one end of the pins 46a-46c, respectively and 
exposed end portion of the shield 24 is connected to 
housing 50, such as by soldering, or the like 
,0026! The end of the housing 50 that is rn threaded 

ogagment with the bushing 42 also is in intimate contact wrth 
th I lidge -er, so that an electrical conductrve path 
established through the shield 24. the housing 50, the bridge 
member. 40, and the terminal 36 for any electrical norse 
generated during the operation of the hand instrument 6 and 
console. This electrical conductive path is electrically 

elated from the housing 35 by the bushing 42 ; and fro, 
current path established by the cables 20a-20c. »s a resul . ^ 
any electrical noise generated during the operation 
JL instrument 6 and the console is directly discharged 
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ground through the pin 38 and the above-mentioned socket on the 
control console. . 

[0027] In operation, the connector 14 . is mechanically and' 

electrically connected to the hand held instrument 6 in any 
conventional manner, and the housings 34 and 35 of the 
connector 12 are connected to appropriate sockets, on the 
control console. in the manner described above. The socket on 
the control console that receives the housing 35 is connected 
to a power supply in the control console for providing 
electrical power that is transmitted, via the connector 12, the 
cables 20a-20c, and the connector 14, in a standard "floating 
ground" configuration, to the hand held instrument 6 for 
driving it, in a conventional manner. 

[0028] The other socket on the control console that 

receives the terminal pin 36b dissipates the electrical noise 
generated during the operation of the instrument 6 and the 
console directly to ground. This eliminates any interference 
with relatively sensitive ancillary equipment being used in the 
vicinity of the hand held instrument 6. For example, if the 
instrument 6 is used in a medical procedure, relatively 
sensitive equipment, such as a nerve monitoring device, for 
. example, may be used in the same procedure as the instrument 6 
without, the danger of interference from electrical noise from 
the instrument 6 and the console. Also, this is achieved' with 
the shield 24 not being connected to the instrument 6 as 
discussed above, so that the instrument 6 retains a "body 
floating" rating as opposed to a reduced isolation rating. 
Moreover, the distance between the instrument 6 and" the 
terminal 36 is far in excess of the minimum to achieve a "body 
floating" rating per the applicable assembly UL standards.- 
Further, the body floating rating can be achieved while using a 
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relatively small and light power supply, such as a switching . 
power supply, at the control console . 

VARIATIONS AND ALTERNATIVES 

[0029] It is understood that variations may be made in the 

foregoing without departing from the scope of the invention. 
For example, the cable assembly 10 can be connected between two 
other electrical components in a manner identical .to that 
disclosed above and the electrical components -do not have to be 
limited to those used in medical procedures. Also, the cable 
assembly 10 can include additional conductors for transmitting 
signals between the control console to the instrument 6. 
Moreover the present invention is not limited to the 
particular shape and configuration of the connector 12. 
[0030] Those skilled in .the art will readily appreciate 

that many other modifications are. possible in the exemplary 
embodiments discussed above without materially departing from 
the novel teachings and advantages of this invention. 
Accordingly, all such modifications are intended to be included 
within the scope of this invention as defined in the following 
claims. In the claims, means-plus-function clauses are 
intended to cover the structures described herein as performing 
the recited function and not only structural equivalents, but 
also equivalent structures. 



